Most data in this Calibration Issue are based on radiocarbon age determinations of tree-ring samples with dendrochronologically determined calibrated (cal) ages. For high-precision measurements, substantial sample amounts are needed, and the processed wood usually spans 10 or 20 tree rings. Thus, the calibration curve data points usually have decadal, or bidecadal, spacing. These curves, to be used for the calibration of samples formed over 1 or 2 decades, may not be fully applicable to samples (leaves, twigs, etc.) formed in a single growing season.
INTRODUCTION
Most data in this Calibration Issue are based on radiocarbon age determinations of tree-ring samples with dendrochronologically determined calibrated (cal) ages. For high-precision measurements, substantial sample amounts are needed, and the processed wood usually spans 10 or 20 tree rings. Thus, the calibration curve data points usually have decadal, or bidecadal, spacing. These curves, to be used for the calibration of samples formed over 1 or 2 decades, may not be fully applicable to samples (leaves, twigs, etc.) formed in a single growing season.
The determination of a calibration curve with single-year spacing over many thousands of years requires an order of magnitude larger calibration effort than made so far. For instance, the counting time for producing the 440-yr single-year series reported here is identical to that needed for a 8800-yr bidecadal chronology. Fortunately, the production of a single-year calibration curve for the Holocene is not urgent, as the gains from such an effort are limited. 1890.5-1910.5 (2-yr data) and AD 1913 AD -1916 . The average laboratory standard deviation in the measurements is 12.814C yr. The AD 1510-1625 and AD 1820-1950 data, published previously (Stuiver 1982; Stuiver & Quay 1981) , have been corrected for minor amounts of radon in the counting process (Stuiver & Becker 1993 ).
The time span over which a sample is formed is important in limiting the cal age uncertainty introduced by wiggles in the calibration curve. The wiggles in a curve produced, for instance, by a 100-yr moving average of decadal calibration data are smoothed relative to those of the original decadal calibration curve. In areas of major cal age uncertainty (the horizontal portions of the curve), the 14C age conversion for a sample formed over 100 yr, using the 100-yr moving-average curve, yields a cal age range smaller than the range obtained from the decadal (or single-year) calibration curve. The cal age range derived for the 100-yr sample, of course, represents the midpoint of the 100-yr time span. This approach is valid only when the growth rate of the specimen is reasonably constant, as the amount of material formed during the first 50 yr must approximate that of the second 50 yr.
Figures 1 and 2 detail the calibration curves for, respectively, single-year samples and 3-, 5-, and 10-yr moving averages. With an average standard deviation (for 1.0 error multiplier) in the singleyear calibration curve of 12.814C yr, the uncertainties in the 3-, 5-and 10-yr moving averages are, respectively, 7.2, 5.6 and 4.1 yr.
In Figure 3 , we compare the cal ages and ranges derived for three high-precision 14C dates (120 ± 15,180 ± 15 and 260 ± 1514C yr BP). The calibration curves used are the Figure 1 single-year curve, its derivatives obtained through moving averages (3-, 5-and 10-yr), and the decadal (Stuiver & Becker 1993) and bidecadal (Stuiver & Pearson 1993) curves. The 10-yr curves differ slightly, as a 10-yr moving average produces a continuous curve, whereas the decadal Stuiver and Becker calibration curve connects decadal midpoints by a straight line.
For regions of major cal-age uncertainty (14C ages of 120 and 180 yr BP), the number of intercepts (Fig. 3) increases by an order of magnitude when moving from the decadal to the single-year curve. The cal age ranges around most intercepts derived from the single-year curve overlap, however, and do not improve time separation within the larger cal age ranges. Two-sigma cal age ranges (Fig. 3) usually increase for single-year-curve calibration, and additional segments appear. The calibration of a single-year sample against a single-year calibration curve leads to larger calage uncertainty than the calibration of a 10-yr sample against a decadal curve.
Materials grown over decades will provide better cal-age control than single-year samples. Of course, single-year samples may be the only ones available for a specific site. As the current single-year calibration curve is only for the post-AD 1510 interval, the calibration of these samples (against a decadal or bidecadal curve) will, in most instances, lead to underestimated cal-age uncertainty.
Single-year 14C age records may differ between regions. Pacific Northwest 014C values (derived from the Fig. 114C ages) contain an 11-yr cycle with an average amplitude of 1.40 ± 0.16 %o (ca. 11 ± 114C yr). This amplitude differs significantly from the 11-yr cycle amplitude of 4.8 ± 0.6 %o (ca. 39 ± 514C yr) found in Russian trees (Kocharov 1992) between AD 1600 and AD 1950. Confirmation of the Russian data set would imply Pacific Northwest-Russia 14C age differences of at least 2014C yr for parts of the single-year record.
14C age differences of about 1014C yr appear to be an upper limit for regional offsets in decadal or bidecadal calibration curves (Stuiver & Pearson 1992) . 
